Despite the increasing use of continuous process shift work in modern indu-stry, few studies on the medical aspects of shift work can be found in recent literature of occupational health. Physiologists have shown that the ability of the body to adjust its circadian rhythms to alteration in hours of work or sleep can take up to a month. The usual type of shift work in industry involves weekly changes of hours, and thus on theoretical grounds at least this may not be the most suitable frequency for shift changes.
Despite the increasing use of continuous process shift work in modern indu-stry, few studies on the medical aspects of shift work can be found in recent literature of occupational health. Physiologists have shown that the ability of the body to adjust its circadian rhythms to alteration in hours of work or sleep can take up to a month. The usual type of shift work in industry involves weekly changes of hours, and thus on theoretical grounds at least this may not be the most suitable frequency for shift changes.
Sickness absence of male refinery workers has been studied over a four-year period. The figures show that continuous three-cycle shift workers have consistently and significantly lower rates of sickness than day workers in similar occupations. The annual inception rate (spells) standardized for age was io8 % for shift workers and I82% for day workers, and the average annual duration per man was ii days for shift workers and I8 days for day workers, although the average length of spell was slightly longer among shift workers. As far as is known, such a difference has not been described before in detail.
Age-related lateness and absenteeism have been measured and show similar wide differences between the two groups.
Although both types of worker are largely self-selected, the difference is not due to medical selection or to an excess of any one type of disease in day workers. Over three-quarters of I50 shift workers interviewed stated that they preferred shift work hours and that sleeping difficulties were not common.
It is suggested that the main reasons for the difference between shift and day workers' sickness absence lie in the degree of personal involvement in the work and in the social structure of the working group.
Full shift work, which involves a recurrent cycle of day and night work, is unattractive to many people and it is sometimes alleged that such irregular hours can have an adverse effect on health. Despite this, it is remarkable how little work on this problem has been reported in the literature on occupational health. Although the 'watch' system has been general practice at sea for centuries, it is only in more recent times that shift work has become common in industry.
In the past few decades the rapid growth of capital-intensive industries, where plant must be operated continuously for economic reasons, has caused a great increase in the amount of shift work. A recent survey into the extent of shift working in | this country (Ministry of Labour, I965) showed that the number of manual workers employed on shift had risen by over 5o% in the past I0 years. The on night shift by about two-thirds of the men, but that some groups of men worked even better on the night shift. (Aanonsen, I964) . This monograph presents sickness absence rates over the years I948-53 for 372 shift workers, 339 day workers, and 350 men who had transferred from shift to day work. The rates showed that shift workers had less illness than day workers but this, the author concluded, was because shift workers represent a highly selected group. Nevertheless there was a slight excess of gastrointestinal and neurotic disorders among shift workers although cardiovascular disorders, musculo-skeletal disorders, and injuries were more common in day workers. Unfortunately, no statistical evaluation was made. This paper describes the considerable differences that have been observed over a period of four years in sickness, lateness, and other absence behaviour between day and shift workers in an oil refinery.
Hours of Work, Wages and Overtime
Continuous process operation is always found in a refinery and thus shift work has been the lot of almost half the male hourly paid workers for many years. The five-day week was introduced at this refinery for day workers in I957 and the working week was reduced from 42 to 40 hours in I962.
Shift work is arranged in the weekly three-cycle system (6 a.m. to 2 p.m., 2 p.m. to IO p.m., and IO p.m. to 6 a.m.) with three days off after each morning and night shift to result in an average of 40 hours per week over a four-week cycle by adding a single 'balance day' off.
As an incentive-and to compensate for the irregular hours of work-the basic effective pay of shift workers is about 30% higher than that of day workers at an equivalent grade. Shift workers also have longer annual holidays by taking two weeks holiday during the afternoon and night shifts which, together with the days off before and after, results in their being away for three weeks.
Overtime As in most industrial organizations, the work force can be divided into three groups-production, maintenance, and service departments. At the refinery, shift work is undertaken by a little less than half the male hourly paid workers but these are found mostlyin the production departments. The numbers in each group at the end of I964 are shown in Table I . Similar distributions can be demonstrated for each of the four years.
Over two-thirds of all shift workers are found in production departments and similar proportions of day workers in the maintenance departments. In general, the type of labour involved in production departments is lighter than that in maintenance. Sick Pay and Sickness Absence Recording
The company operates an ex-gratia sick-pay scheme which is related to length of service. It provides for payment of full normal wages except overtime for all medically certified incapacity from the first day, after deduction of any sickness or industrial injury benefit to which the employee is entitled under the National Insurance Acts. There is no difference in these arrangements between shift and day workers. The sick pay is given at full rate for three weeks followed by two weeks at half pay after six months' service, increasing to 27 weeks at full pay followed by 24 weeks at half pay for employees with 15 years' service.
Since the introduction of this sick-pay scheme in I946 a full record of all absences attributed to illness or injury has been kept for all employees. These include short absences of a day or two which are included in the sick-pay scheme. A medical certificate was required for all such absences to qualify for sick pay but this requirement was abolished for one-to three-day absences in June I965. The regulations have always been the same for day and shift workers, and the data presented below refer to all sickness absences of one day or more. The medical department records have always counted calendar days of absence since this is the only method by which shift and day workers in one community can be compared with ease.
Age Structure of Populations
Sickness rates, as is well known, are affected markedly by age. At this refinery, for example, men aged 20-29 have twice as many spells of absence as men aged 50-59, but the average length of spell is only half as long.
The age structures of the day and shift work forces during the period under review showed some difference with more young day workers. Men retire at the age of 6o and few except trainees, apprentices, and office boys are engaged younger than i8. The age distributions for each group are shown for all male hourly paid workers in the middle of the period in Table III. For the men in similar jobs on day and shift work already referred to, the age distribution is shown in Table IV . None of these men was under 20 years old. The only meastire in which shift workers exceed day workers is the average length of spell; nevertheless the considerable excess of spells among day workers results in their average annual duration being consistently higher.
Before drawing definite conclusions the effect of age structure should be taken into account. This has been done by calculating rates standardized for age for the last two years of the period. This was done by applying the five-yearly age-specific rates for the populations of day and shift workers to the total populations of both groups combined. These standardized rates are presented in Table VI .
These show that the observed differences are not due to the difference in age structure of the two groups of men. As already mentioned, however, the majority of shift workers are employed in the production or operating departments and day workers are mostly in maintenance engineering work. It would, therefore, be better to compare rates standardized for age in groups of men with similar occupations. Since the number of men in any one year who can be included for this purpose is relatively small (about S°°, of whom 150 are on shift), the figures for all four years have been combined and are presented in Table VII. This table demonstrates that the considerable difference in sickness absence experience between day and shift workers is consistent in each age group for workers in similar occupations. The difference The use of inception rate (spells) rather than inception rate (persons) to assess differences in sickness absence can be criticized because some men have more than one spell. In theory, one man might have a spell each week and thus distort the mean for his age group. In the men reported upon in this section, however, no man had more than six absences in any one year, and thus no individual could have produced such a considerable difference. The majority of day workers had one to three absences each year and the majority of shift workers had none to two.
The inception rate (persons) only measures whether a man was absent or not; it could thus show no difference between two groups in which all the men in one group had one spell while all the men in the other group had two spells. The difference between all shift and day workers in this rate has been shown in Table V The next most common cause was the diagnostic group including acute gastro-enteritis and diarrhoea, which caused brief absences (average length of spell three days), and this accounted for 2I% of day workers' absences and I6% of shift absences; the difference is significant at the o0o5 level. Only one other diagnostic group (bronchitis and pneumonia) showed a significant difference by causing 2-6% of day absences and 4 I% of shift absences.
All the other causes of sickness affected similar proportions in both groups of workers, and this also applied to occupational and non-occupational injuries. Gastritis and peptic ulcers caused 5-4% of day absences and 5-5% of shift absences, this lack of difference confirming the classic report by Doll and Avery Jones (I95I) . This evidence suggests that the difference in sickness rates is not really due to the types of disease but rather to a higher frequency of absence from all causes among day workers.
Days of Week Starting Sickness
Hill (I929) showed that sickness spells most frequently begin on a Monday, and this observation has been confirmed by other authors (Wyatt, Marriott, and Hughes, I943; Behrend, I951; Gordon, Emerson, and Pugh, 1959) . No reference has been found to similar studies on shift workers. Shift changes occur at this refinery on Tuesdays (start of morning shift) and Fridays (start of afternoon and night shifts). The day of the week in which sickness spells began was recorded for day and shift workers in I965 and the number of spells and proportions are shown in Table VIII .
The prominent place of Monday among day workers is clear; the frequency falls steadily throughout the week with Friday as the lowest. Pay day, however, is on Thursday and this has not the lowest level.
Among shift workers, where there could be an equal likelihood of sickness starting on any of the seven days, the highest figures are found on Fridays and Tuesdays. These are the days of shift changes and are the beginning of a working week. The days off taken during the full shift cycle cover every day of the week so there are the same number of men at work every day. Application of the chi-square test, on the null hypothesis of an equal risk of spells commencing for shift workers on each day of the week, shows that the numbers of absences starting on a Friday are significantly higher (P < o ooI) and on a Tuesday (P < o0os). Saturday starts of absences are significantly lower than expected (P < OoI).
Similar, but even more marked, preferences for Monday in day workers and Tuesday and Friday in shift workers can be found in the day on which sickness spells end.
Lateness and Other Absence
The contrast between day and shift workers has also been observed in the number of latenesses and the number of whole or part day absences from work for reasons other than sickness and holidays.
The clock card system is used by all hourly paid employees at the refinery. The card of each man is marked whenever he 'clocks on' more than two minutes late and whenever he is away for the whole or part of a day. The reasons for such an episode of absence are also recorded as sickness, holiday, union meetings, or other absences. This latter group includes a miscellaneous collection of reasons which range from a family bereavement or illness of spouse to dental appointments or the wedding of a relative. Absence without leave or for which the excuse is unacceptable even without pay is rare, and the annual number varied between I5 and 40 in the four years studied.
The distribution of latenesses and other absences among the total population for any one year resembles that for sickness, being similar to the negative binomial distribution (Taylor, I966 are those employed throughout the year. The results for latenesses are presented in Table X and for other absences in Table XI . These show the proportions having no episodes as well as the mean number per man. It can be seen that there is a very marked inverse relationship between lateness and age among day workers and also to a slightly lesser extent among shift workers. Application of the chi-square test to the numbers of men with no episodes of lateness during the year in the separate age groups shows that a significant difference is found between day and shift workers from the age of 25 to 44 years inclusive (P < o-o5) but that in the young and older age groups the differences, although suggestive, are not significant. The differences in mean latenesses per man between the two groups are very considerable in the young but are less so in the older men.
In contrast to latenesses, other absences show no (Table VII ). The differences in mean absences per man are also great in all age groups except the oldest.
Studies on Shift Workers
In a survey of factors associated with sickness absence (Taylor, I966) in I94 male hourly paid employees at the refinery, it was shown that a positive correlation exists between latenesses and sickness spells and between other absences and sickness spells. This study also included an assessment of the men's attitudes to their work and showed a significant relationship between sickness spells and job dissatisfaction and desire for promotion. Shift workers showed a higher degree of job satisfaction than day workers.
In the past year I50 shift workers have been seen during the course of routine or special medical examinations. They were asked about their views on shift work and whether if the pay was the same they would prefer day work hours. Over three-quarters of them (II4 men) stated that they preferred shift work hours. The reasons they gave were very similar-a regular schedule which allowed them to plan ahead for family outings; less overtime required to be worked although most of them liked some overtime; being able to work outdoors in the garden in daylight all through the year or to enjoy other outdoor hobbies; being able to take the family out at off-peak periods; and less traffic congestion coming to work. The men who would prefer day work hours gave two main reasons-more social life at weekends or in the evenings (mostly younger men), and wives working full-time day hours. Sleeping difficulties were not common (i6 men), and these all arose when men were on the night shift.
Discussion
The evidence presented in this paper shows that for this population there is a consistent and significantly higher level of sickness absence, lateness, and other absence among day workers. The differences in sickness rates cannot wholly be explained by age or by occupation, and although such differences cannot be inferred to other industrial populations there is some confirmatory evidence from other sources.
The work of Aanonsen (I964) showed that chemical plant shift workers had less sickness absence than day workers, even though they were not paid more and had a poorer standard of housing. A brief reference to this problem was made by Wade (1955) The social structure of day work is usually quite different. With the exception of relatively small groups of specialist civil craftsmen (who have the lowest sickness rate in the entire maintenance workforce), most day workers are in groups of well over IO men. If they do not come to work their tasks are often absorbed by other members of the group or not done at all. In personal interviews many of them showed little personal involvement in their work. Their hours, although regular on paper, are often extended by overtime which they were expected to do, and it is not uncommon for a day worker to come in on overtime for several Sundays in succession. The basic wage of day workers is lower than that of shift workers but since they keep up a very similar standard of living (40% of each group are owner-occupiers and about 6o% have their own cars), there is considerable economic pressure for day workers to increase their weekly wage by means of overtime. Because of wide individual variations an attempt to show a significant association between overtime and sickness was not successful although there were suggestive trends. The labour turnover level is low for both groups but day workers at 5 % annually have a higher rate than the shift workers at 3%.
These suggestions have been made in the knowledge that further work is required to substantiate them. This paper has indicated that comparisons of day and shift workers may throw further light on the multiple causes of sickness absence in the working population, and that sickness absence statistics from an industrial organization should distinguish between the day and shift worker groups.
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